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1. Introduction
The eCall in-band modem specifications [1][2] have been updated to include IVS-initiated signalling. This document gives a concise comparison of the case where this IVS initiated signalling is employed vs. the case where it is not employed. The IVS initiated signalling is referred to as ‘push mode’ (although the MSD itself is being pulled by the PSAP). If the IVS initiated signalling is not employed, this is referred to as the ‘pull mode’.

Although the decision about whether push mode is required to be used in eCall deployments is out of scope for 3GPP SA4, we would like to bring the following analysis/comparison to the attention of CEN TC278 WG15 
In PULL mode, the PSAP automatically PULLs the MSD after call setup (‘automatic PULL’). Alternatively, the system could be configured such that the PSAP operator tries to talk to the caller first (also trying to identify whether it is an eCall or an e112 call if the eCall flag is not used) and PULLs the MSD manually during the call (‘manual PULL’). In the PUSH mode, the IVS additionally first transmits an initiation signal (for a maximum of 2 seconds) immediately after call setup. The initiation signal serves two purposes. It can automatically trigger the PULL signal from the PSAP, and/or, it can serve as an identification to a PSAP operator that the call is an eCall (as opposed to a normal e112 call). 
In order for a modem to signal its presence to the PSAP, there exist two families of solution: one using the in-band capabilities, the other one using the signalling channel capabilities. This document addresses only the in-band solution recommended by CEN.

The PUSH mode is a workaround in-band solution for the case that the eCall flag is not supported in the network for the identification and routing of eCalls. 

There has been a recent related contribution to 3GPP SA4, S4-090728 [3], which has not been fully evaluated by SA4 and may be more appropriate for further evaluation by CEN and 3GPP CT1. 
2. 
Comparison of PUSH and PULL modes

The following table compares the PUSH and PULL modes for various scenarios. It is expected that the evaluation of the eCall flag for routing to eCall-equipped PSAPs will not be available everywhere immediately, so the table describes the eCall operation in its initial rollout stage.

One important aspect of the usage scenario is whether an automatic waiting/welcome message is played on the downlink to each emergency caller (both eCall and e112).
	Scenario
	PUSH mode
	PULL mode

	1a)

eCall-equipped PSAP

with welcome message
eCall call
	eCall modem in the PSAP can listen to the telephone line while the waiting/welcome message is played to the caller, provided that the modem is installed on the incoming lines.
The eCall modem detects the PUSH signalling from the IVS and immediately triggers a PULL request for the MSD. PUSH signalling is sent by the IVS as soon as the PSAP answers the call and starts playing the waiting/welcome message.

PSAP is able to PULL the MSD much sooner because it does not have to wait for the entire message to be played (e.g., 10s of message play is reduced to at most 2s).

Alternatively, PSAP operator can establish audio connection to the driver first (after welcome message), before pulling the MSD manually. He could get an indication from the modem that this is an eCall.
	PULL can be sent at the earliest after the welcome message has ended, e.g., after 10s. 

For manual PULL, the PSAP operator has to identify that it is an eCall in order to send the PULL signal (in some cases, the identification might be wrong).

	1b)

eCall-equipped PSAP

with welcome message
e112 call
	There is no impact to the user or PSAP operator experience, provided that the modem is installed on the incoming lines. There is no PUSH message.
	For automatic PULL, the e112 caller hears distracting PULL signalling from the PSAP after the welcome message is played.
The minimum duration of PULL messages is defined by a timeout value of 2s or longer, during which the victim cannot hear the operator.
For manual PULL, the PSAP operator has to find out that it is an e112 call in order to avoid PULL signals (in some cases, the identification might be wrong).

	2a)

non-equipped PSAP

with welcome message
eCall
	No degradation caused by the PUSH mechanism. PUSH signalling of only 2s will be completed well before the welcome message is fully played out. Limiting factor in the call is the welcome message being played by the PSAP.
	No degradation since no PULL signal will be sent.

	2b)

non-equipped PSAP

with welcome message

e112 call
	No degradation since no PUSH signal will be sent. No impact to the user or PSAP operator experience.
	No degradation since no PULL signal will be sent.

	3a)

eCall-equipped PSAP

no welcome message
eCall
	The additional delay of the PUSH message is typically 1s with a worst case of 2s.

The PSAP modem will detect the PUSH signalling within 1s (max. 2.0s) and then PULL the MSD. No other delays are added by the PUSH message. 
It is possible for the operator to be immediately connected to the audio path (to avoid any delays if an e112 call is made, see below). Then, the operator will hear some of the PUSH signal when an eCall is made. This can be a way for the operator to identify that the call is an eCall.
	No degradation for automatic PULL.

For manual PULL, the PSAP operator has to identify that it is an eCall in order to send the PULL signal (in some cases, the identification might be wrong).

	3b)

eCall-equipped PSAP

no welcome message
e112 call
	If the audio at the PSAP is muted during the potential PUSH message, the additional delay before the audio link is established is typically 1s with a worst case of 2s, plus potential additional delays (additional rings, transfer of the call, etc.)
However, it is also possible for the operator to be immediately connected to the audio path to avoid any delays when an e112 call is made. If no PUSH signal is heard, the PSAP operator knows the call is not an eCall. 
	For automatic PULL, the e112 caller hears distracting PULL signalling from the PSAP after the call is established. 

The minimum duration of PULL messages is defined by a timeout value of 2s or longer, during which the victim cannot speak to the operator.
For manual PULL, the PSAP operator has to find out that it is an e112 call in order to avoid PULL signals (in some cases, the identification might be wrong).

	4a)

non-equipped PSAP

no welcome message

eCall
	There is an additional 2s delay for eCalls.

The operator will have to wait for the 2s of PUSH signalling to end before beginning a conversation with the driver.

It is possible for the operator to be immediately connected to the audio path (to avoid any delays if an e112 call is made, see below). Then, the operator will hear some of the PUSH signal when an eCall is made. This is a good way for the identification of an eCall by the PSAP operator.
	No degradation since no PULL signal will be sent.

	4b)

non-equipped PSAP

no welcome message

e112 call
	The operator can immediately talk to the caller without waiting for any PUSH signalling and avoid any additional delay. If the operator does not want to hear PUSH signalling in case of an eCall (see above) then he can wait for 2s before engaging the audio path (although the presence or absence of PULL signal in the first 2s could represent relevant information to the operator).
	No degradation since no PULL signal will be sent.


3. 
Conclusion
The additional delay when using PUSH will be around 1s (2s in the worst case) in some special cases without the eCall flag routing. The delay before the establishment of the audio path for e112 calls can be avoided if the PSAP operator listens from the beginning to a potential PUSH message (which can serve as an audible identification of eCalls). 

If the welcome/waiting message is used, then there is no degradation but improvement when using PUSH instead of PULL. Compared to the case of automatic PULL, the PUSH has the advantage that regular e112 callers do not hear any PULL tones when calling an eCall-equipped PSAP. In the case of manual PULL, this advantage is not so significant any more.
It should also be considered that after a PUSH initiation, the modem will always work in PULL mode as well (e.g. when the PSAP operator wants to trigger a new MSD). However, if only the PULL mode is enabled, PUSH will not be possible.

4. Actions:

SA4 asks CEN TC278 WG15 to take the above information into account.
5. Date of Next 3GPP TSG-SA WG4 Meetings:

TSG-SA WG4 Meeting #56 (after eCall Release 8 finalization)
9 - 13 Nov 2009    Sophia Antipolis, France
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